Objectives: The objective of this study was to evaluate the effect of a psychiatric observation unit in reducing emergency department (ED) boarding and length of stay (LOS) for patients presenting with primary psychiatric chief complaints. A secondary outcome was to determine the effect of a psychiatric observation unit on inpatient psychiatric bed utilization.
inpatient psychiatric beds and increasingly limited access to outpatient psychiatric care. 1 Taken together, these trends have contributed to a national psychiatric ED boarding crisis. Boarding of psychiatric patients also exceeds that of general ED patients, averaging between 7 and 34 hours. 2 A 2008 survey conducted by the American College of Emergency Physicians revealed that 79% of surveyed ED directors reported boarding of psychiatric patients in their EDs, with 90% reporting weekly boarding and 55% reporting daily boarding. 1, 3 Despite national recognition of this crises, few hospital-based solutions have been described to improve care.
Psychiatric boarding, defined as the time waiting for transfer to an inpatient psychiatric bed or other psychiatric facility, carries several implications for both patient outcomes such as symptom exacerbation, illness progression, medication administration error, and ED operations such as increased left without being seen and elopement rates, worsening bed turnover and throughput times, and both patient and provider dissatisfaction.
To reduce boarding and improve ED throughput of psychiatric patients in the ED, we opened a 12-bed psychiatric observation unit outside of the ED in a large tertiary care academic medical center. The objective of this study was to evaluate the effects of the psychiatric observation unit in reducing ED boarding and length of stay (LOS) for patients presenting with acute psychiatric needs. A secondary outcome was to examine the effect of a psychiatric observation unit on inpatient psychiatric admission rates.
METHODS
Study Design: Before-and-after Analysis Permission to utilize the data for analysis and publication was granted by the Yale University Human Investigation Committee. Consent was waived for all subjects.
Study Setting
The study was conducted in a 1,541-bed tertiary care academic medical center, which includes two emergency departments (EDs) with a total combined annual visit count greater than 150,000 and an annual psychiatric visit volume of about 10,000. The ED includes a 12-bed locked unit, known as the crisis intervention unit (CIU), which provides rapid psychiatric assessment, treatment, and referrals for adults experiencing a psychiatric emergency. A board-certified psychiatrist staffs the CIU 24 hours a day. Resident physicians (emergency medicine and psychiatry), midlevel providers, and licensed clinical social workers also participate in the stabilization and care of patients in the CIU.
Study Population
We included all adult patients (age > 17 years) evaluated in the ED by the acute psychiatry service between February 2013 and July 2014. We excluded patients with the following ED disposition or hospital discharge disposition: left without being seen, left against medical advice, diverted elsewhere, designated cancer or children's hospital, never arrived, discharged to hospice, and discharged to court/law enforcement.
Definitions
The flow of patients with acute psychiatric care needs may follow several pathways in our ED (Data Supplement S1, available as supporting information in the online version of this paper, which is available at http://onlinelibrary.wiley.com/doi/10.1111/acem. 13369/full). Patients aged 16 to 50 years old may be triaged directly to the CIU if they present with a primary psychiatric complaint and no other concomitant medical concerns. Those with concurrent medical complaints including acute intoxication are first evaluated and stabilized in the medical portion of the ED and then transferred to the CIU when deemed medically clear for psychiatric evaluation. All included patients were evaluated by the acute psychiatric service in the CIU. Of note, if no treatment bed is available in the CIU it is commonplace for ED patients to "board" in the medical ED awaiting acute psychiatric service evaluation.
Intervention
In December 2013 a locked, 12-bed psychiatric observation unit was opened. This unit is a geographically separate from the ED and all psychiatric observation unit beds are licensed as hospital beds. Staffing of the unit includes two nurses continuously as well as social workers and advanced practice providers (PA/NP) during all days. Except for attending physician oversight often provided by the psychiatrist in the CIU, all staff are dedicated to the psychiatric observation unit. Any patient evaluated in the CIU could be admitted to the psychiatric observation unit at the discretion of the CIU attending psychiatrics. Generally, patients considered amenable to an observation stay less than 48 hours or considered likely to require inpatient psychiatric admission but for whom no inpatient bed were available were admitted to the observation unit. Standardized electronic medical record data were also queried on patient demographics.
Outcome Measures
The primary outcomes were several measures of ED and hospital throughput. First, ED LOS was defined as the time from ED arrival to ED departure to the CIU. ED LOS was calculated as the difference in minutes between "ED arrival time," which is the first time stamp available at nursing triage, and the "ED departure time," which is the time stamp at which a patient was moved from the medical ED to the CIU. Second, CIU LOS was measures as the time interval from CIU arrival, the time stamp identical to ED departure, to CIU departure, the time at which the patient departed the CIU to home or the inpatient psychiatric hospital (before intervention) or home, the psychiatric observation unit or the inpatient psychiatric hospital (after intervention). Finally, we measured total LOS as the time between ED arrival and CIU departure as inclusive of all acute care services. These definitions are consistent with national standards established by the ED Benchmarking Alliance. 4 As secondary outcomes we measures the psychiatric hold rate and the inpatient psychiatric admission rate. The psychiatric hold rate is the proportion of all ED patients evaluated in the CIU that are subsequently admitted for observation or inpatient hospitalization. The inpatient psychiatric admission rate is the proportion of all CIU patients ultimately admitted to an inpatient psychiatry bed.
Data Analysis
We utilized an interrupted time series approach to assess the change before and after the intervention while accounting for underlying trends in the outcome. An autoregressive integrated moving-average (ARIMA) modeling approach was used as it allows for accurate analysis of outcomes while accounting for any background variation and trends independent of the intervention over time. 5 
Sensitivity Analyses
Given the seasonal nature of acute mental health ED visits, 6 we conducted a sensitivity analysis comparing the 3 months following intervention (February-April 2014) to the same 3-month period in the prior year (February-April 2013) using chisquare tests. As a second sensitivity analysis to account for confounding of ED throughput by acute intoxication we assessed each outcome limited to patient with acute psychiatric needs without any diagnostic evidence of acute intoxication.
RESULTS
A total of 3,501 patients were included before intervention and 3,798 after intervention. The average age and sex distribution of the patients was no different between the preintervention group and the postintervention group (38.8 years vs. 38.8 years, p = 0.95; 42.6% female vs. 42.3% female, p = 0.80)
The median ED LOS for the preintervention group was 155 minutes (interquartile range [IQR] = 19-346 minutes), and the median ED LOS for the postintervention group was 35 minutes (IQR = 9-209 minutes). The median CIU LOS before intervention was 865 (IQR = 283-1,527) minutes and after intervention was 379 (IQR = 207-910) minutes. The median total LOS before intervention was 1,112 (IQR = 507-1,906) minutes and after intervention was 920 (IQR = 362-1,743) minutes. All unadjusted differences between pre-and postintervention median values were all statistically significant with p < 0.0001 (Table 1) . In the ARIMA model, the adjusted change in the weekly median of each outcome was -126 minutes (p < 0.0001) for ED LOS, -514 minutes (p < 0.0001) for CIU LOS, and -279 minutes (p < 0.0001) in total LOS (Figure 1) .
The psychiatric hold rate was 42% before intervention compared to 49.8% after intervention (difference = 7.8%, p < 0.0001). The inpatient psychiatric admission rate was 42% before intervention and 25.4% after intervention (difference = 16.6%, p < 0.0001).
In our sensitivity analyses comparing the 3-month period following intervention to the 3-month period of the prior year we found statistically significant differences in median ED LOS (197 minutes vs. 32 minutes, p < 0.0001), CIU LOS (898 minutes vs. 372 minutes, p < 0.0001), and total LOS (1,210 minutes vs. 880 minutes, p < 0.0001) as well as in the inpatient psychiatric admission rate (42.1% vs. 23.1%, p < 0.0001). Our sensitivity analysis excluding patients with acute intoxication also showed similar findings.
DISCUSSION
We found that creation of new bed capacity through a psychiatric observation unit significantly reduced ED LOS and inpatient psychiatric admissions among ED patients with primary behavioral health complaints. As ED visitation grows from implementation of the Affordable Care Act and further barriers to acute mental health care access are exacerbated, the need to identify solutions to ED psychiatric boarding are essential. 5 Unlike, prior work using both simulation and real data demonstrating limited effect on ED LOS from inpatient bed creation, our work demonstrates a focused improvement in ED LOS when solutions are clinically focused on patients uniquely vulnerable to harm. Furthermore, we found improvements in each subcycle of ED throughput thereby alleviating the boarding of ED patients awaiting emergency psychiatry evaluation and the boarding of emergency psychiatry patients awaiting inpatient hospitalization.
Our work highlights the potential for a capacity constrained ED and hospital to not only improve ED throughput but to also better allocate scare acute mental health resources. The reduced inpatient psychiatric admission rate may be explained by several hypotheses. First, it is possible that acute psychiatric physicians selected lower acuity or patients with less severe mental health presentations for observation. Second, prior to creation of the observation unit, psychiatrists were limited to a binary admit or discharge decision with limited time for complete evaluation, similar to a traditional ED visit; however, after creation of an observation unit more complex patients amenable to better care coordination or medication management in the observation unit may have been discharged without requiring longer-term hospitalization. 6, 7 These findings are consistent with much of the observation literature, particularly with regard to the use of condition-specific protocols or dedicated observation units, which have been shown to markedly reduce ED LOS, hospital LOS, and hospital admission rate. [8] [9] Few solutions have been evaluated across both meaningful ED outcomes such as LOS and psychiatric outcomes such as hospitalization rates.
2 Our psychiatric observation unit provides an alternative model to alleviate ED boarding and reduce LOS by transitioning patients out of the ED for a 24-hour-or-less observation period. This model appears to improve the efficiency of acute mental health care and carries several economic implications. While our intervention reduced inpatient psychiatric admissions; our institution did not experience any decline in inpatient psychiatric occupancy given steadily rising demand. Furthermore, the creation of a psychiatric observation unit generated new facility and professional revenues for observation care previously not captured when patients were provided extended ED and CIU stays. Unfortunately, we could not assess the degree to which our intervention impacted out-of-pocket costs to patients which have been shown to both increase or decrease in the observation setting based on insurance coverage. Future work should assess the cost-effectiveness of this model from multiple perspectives and consider the unique economic benefits of psychiatric observation care in future payment models.
LIMITATIONS
This generalizability of this study is limited both by retrospective design and by the inclusion of data from single academic medical center in the northeastern United States. However, given that our ED faces inpatient and psychiatric capacity constraints similar to those of many other EDs and hospitals do across the nation, we believe that the concept of psychiatric observation is likely extendable.
CONCLUSIONS
The development of an acute psychiatric observation unit may improve ED throughput, reduce ED boarding, and support the efficient allocation of scare inpatient psychiatric beds. This novel approach demonstrates the promise of extending successful observation care models from medical to psychiatric illness with the potential to improve the value of acute psychiatric care while minimizing the harms of ED crowding.
